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it that ought to be multiplied by the area of the element to find the volume flowing per unit of time across that element, but it is only that the velocity's component which is normal to the plane of the element that ought to be so multiplied.
Thirdly. Whether, for any element of the area of the orifice, we wish to treat of the absolute velocity of the water there, or to treat of the component of that velocity normal to the plane of the orifice, it is a great mistake to suppose that the velocity at the element is that due by gravity to a fall from the still-water surface-level of the pent-up statical water down to the element. The water throughout the area of any closed orifice in a plane surface, with the exception of that flowing in the elements situated immediately along the boundary of the orifice, has more than atmospheric pressure; and hence it can be proved* that it must have less velocity than that due to the fall from the still-water surface-level down to the element.
The foregoing may be illustrated by consideration of the very simple case of water flowing from a vessel through a rectangular orifice in a vertical plane face, two sides of the rectangle being level, and the other two vertical, and end contractions being prevented by the insertion of two parallel guide walls or plane faces, one at each end of the orifice, and both extending some distance into the vessel perpendicularly to the plane of the orifice, so that the jet of issuing water may be regarded as if it were a portion of the flow through an orifice infinitely long in its horizontal dimensions.
Thus if the jet shown in section in fig. 3 a be of the kind here referred to, while WL is the still-water surface-level, the so-called "theoretical velocities" at the various depths in the orifice, which are dealt with as if they were in directions normal to the plane of the orifice, can be, and very commonly are, represented by the ordinates of a parabola as is shown in fig. 3 b, where BD represents in magnitude and direction the "theoretical velocity" at the top of the orifice, OE the "theoretical velocity" at the bottom of the orifice, and FQ- that at the level of any point F in the orifice— these ordinates being each made =*J*2gh, where h is the depth from the still-water surface down to the level of the point in the orifice to which the ordinate belongs. Then, under the same mode of thought, or same set of assumptions, the area of that * Theorem I., further on [p. 64], will afford proof of this.